Reliability study of silicon carbide Schottky Diode with fast electron irradiation by Mohd Khairi, Mohamad Azim et al.




 1 of 1
Reliability  Study  of Silicon  Carbide  Schottky  Diode  with Fast  Electron  
Irradiation (Conference Paper)
,  ,  ,  ,  
Dept. of Electrical Computer Engineering, International Islamic University Malaysia, Gombak, Malaysia
Dept. of Materials Technology Group, Malaysia Nuclear Agency, Bangi, Malaysia
Abstract
The impact of fast  electron  exposure upon the performance of commercial silicon  carbide  Schottky  diodes
has been studied. Under 3 MeV electrons, absorbed dose of 10 and 15 MGy at room temperature, the forward current
density-voltage characteristic of INFINEON and STMICROELECTRONICS devices have been decreased by 4.6 and 8.2
orders of magnitude respectively. The reduction is associated with the significant rise in the series resistance
(INFINEON: 1.45 Ω to 121×10  Ω; STMICROELECTRONICS: 1.44 Ω to 2.1 × 10  Ω) due to the irradiation -induced
defects. Besides that, the reverse leakage current density in INFINEON increased by one order of magnitude while
reverse leakage current density in STMICROELECTRONICS decreased by about one order of magnitude. We have also
observed an increase in ideality factor (INFINEON: 1.01 to 1.05; STMICROELECTRONICS: 1.02 to 1.3) and saturation
current (INFINEON: 1.6×10  A to 2.5×10  A; STMICROELECTRONICS: 2.4×10  A to 8 × 10  A) as a result of 
electron  irradiation . Overall, for particular devices studied, INFINEON have better quality devices and more
radiation resistance compared to STMICROELECTRONICS. © 2018 IEEE.








Current density Diodes Electric resistance Electrons Heat radiation
Schottky  barrier diodes Silicon  carbide
Engineering
uncontrolled terms
Fast  electron  irradiations Irradiation -induced defects Orders of magnitude
Radiation resistance Reverse leakage current Schottky  diodes Series resistances




◅ Back to results
 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...
View at Publisher
Proceedings of the 2018 7th International Conference on Computer and Communication
Engineering, ICCCE 2018
16 November 2018, Article number 8539343, Pages 408-411
7th International Conference on Computer and Communication Engineering, ICCCE 2018; Kuala
Lumpur; Malaysia; 19 September 2018 through 20 September 2018; Category
numberCFP1839D-USB; Code 142740
Khairi, M.A.a  Rahim, R.A.a  Saidin, N.a  Hasbullah, N.F.b  Abdullah, Y.a 
a
b
 View references (18)
3 9
-17 -17 -15 -15





Social Media and Citations
beyond Scopus.
Metrics 
0 Citations in Scopus
0 Field-Weighted
Citation Impact
Cited by 0 documents
Inform me when this document








(2016) Materials Science Forum
  




Set citation alert ▻
 ▻Set citation feed
Effect of high energy electron
irradiation on electrical and noise
properties of 4H-SiC Schottky
diodes
 Lebedev, A.A. Kozlovski, V.V.
Levinshtein, M.E.




 Ganiyev, S. Azim Khairi, M.
Ahmad Fauzi, D.
Effects of neutron and electron
irradiation on 4H-SiC diodes
 Abdullah, Y. Che Hak, C.R.
Megat Ahmad, M.H.A.R.
View all related documents based
on references




Funding sponsor Funding number Acronym
Ministry of Higher Education, Malaysia RIGS16-338-0502,FRGS 15-244-0485 MOHE
Ministry of Higher Education, Malaysia RIGS16-338-0502,FRGS 15-244-0485 MOHE
Funding text #1
This work was financially supported by Ministry of Education, Malaysia under Research Grant FRGS 15-244-0485 and
RIGS16-338-0502.
Funding text #2
We are grateful for the support from the Ministry of Education, Malaysia for financial support under Research Grant




(2015) Japanese Journal of Applied Physics, 54 (3), art. no. 030101.  . 
 
doi: 10.7567/JJAP.54.030101 
Liu, G., Tuttle, B.R., Dhar, S. 
 
(2015) Applied Physics Reviews, 2 (2), art. no. 021307.  . 
 
doi: 10.1063/1.4922748 
Millan, J., Godignon, P., Perpina, X., Perez-Tomas, A., Rebollo, J.  
 
(2014) IEEE Transactions on Power Electronics, 29 (5), art. no. 6532359, pp. 2155-2163.  . 
doi: 10.1109/TPEL.2013.2268900 
ISBN: 978-153866991-4
Source Type: Conference Proceeding
Original language: English
DOI: 10.1109/ICCCE.2018.8539343
Document Type: Conference Paper
Publisher: Institute of Electrical and Electronics Engineers Inc.
 ▻View in search results format
     All Export  Print  E-mail  Save to PDF Create bibliography
1










A survey of wide bandgap power semiconductor devices
Cited 480 times
View at Publisher
 ▻Authors  ▻Keywords
2/18/2019 Scopus - Document details
https://www.scopus.com/record/display.uri?eid=2-s2.0-85059435111&origin=resultslist&sort=plf-f&src=s&st1=Reliability+Study+of+Silicon+Carbide+Sc… 3/5
Nguyen, K.V., Pak, R.O., Oner, C., Zhao, F., Mandal, K.C. 
 




Bertuccio, G., Puglisi, D., Torrisi, L., Lanzieri, C. 
 
(2013) Applied Surface Science, 272, pp. 128-131.  . 
doi: 10.1016/j.apsusc.2012.03.183 
Godignon, P., Jorda, X., Vellvehi, M., Perpina, X., Banu, V., Lopez, D., Barbero, J., (...), Massetti, S. 
 
(2011) IEEE Transactions on Industrial Electronics, 58 (7), art. no. 5585749, pp. 2582-2589.  . 
doi: 10.1109/TIE.2010.2080252 
Semenov, A., Cojocari, O., Hübers, H.-W., Song, F., Klushin, A., Müller, A.-S. 
 
(2010) IEEE Electron Device Letters, 31 (7), art. no. 5467206, pp. 674-676.  . 
doi: 10.1109/LED.2010.2048192 
Nava, F., Bertuccio, G., Cavallini, A., Vittone, E. 
 
(2008) Measurement Science and Technology, 19 (10), art. no. 102001.  . 
 
doi: 10.1088/0957-0233/19/10/102001 
Nicholas, T., Sheldon, L. 
(2011) Measurement and Detection of Radiation.  . 
3rd ed., 3rd ed. CRC Press 
 
Çinar, K., Coşkun, C., Aydogǎn, S., Asil, H., Gür, E. 
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